In vitro and in vivo anticarcinogenic effects of RNase MC2, a ribonuclease isolated from dietary bitter gourd, toward human liver cancer cells.
Hepatocellular carcinoma (HCC) constitutes a predominant part of primary liver cancer which ranks as the fifth most common cancer as well as the third most common cause of cancer mortality. In view of the poor prognosis of unresectable liver cancers, it is of pivotal importance to develop novel chemotherapeutical regimens. RNase MC2 is a 14-kDa ribonuclease isolated from dietary bitter gourd (Momordica charantia) that manifested antitumor potential against breast cancers. In this study, we investigated the potential application of RNase MC2 on Hep G2 cells. We showed that RNase MC2 inhibited cell proliferation and induced cell apoptosis in both in vitro and in vivo studies. RNase MC2 treatment caused cell cycle arrest predominantly at the S-phase and apoptosis, which is associated with the activation of both caspase-8 and caspase-9 regulated caspase pathways. Our further investigation disclosed that RNase MC2 down-regulated the anti-apoptotic protein Bcl-2 and increased the expression of pro-apoptotic protein Bak. Moreover, the phosphorylation of ERK and JNK was involved in the apoptosis process. Importantly, RNase MC2 significantly suppressed the growth of Hep G2 xenograft-bearing nude mice by inducing apoptosis. This notion is supported by data indicating an increased number of caspase-3- and PARP-positive cells, and TUNEL-positive cells in RNase MC2-treated tumor tissues. In summary, we have revealed the antitumor potential of RNase MC2 toward Hep G2 cells. Considering that bitter gourd is a common dietary component in many countries, this study may help to prompt the clinical application of RNase MC2.